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NhDGK1 RI= 35 28 32 22 R K Bl 0 B9 40 F L

MBI, AEAE, FOW, B K, @kl ILE, #aE
(BERFAFFR, ®E EI361021)

[(FE] LA B rh Y ] < RAER " MRS, B A b 22R IR 5 ik, K
DUEP IR KR T, MERY TIREE R, T B M (DOK) FEHETE R 204k 1k
G R T KA AR, A A P I e T, e B SR A T A R A
VA, ZJ5, FIHEER A A RS E S T 7 45 NaDGK1 HAERIHE (5, BIVH R AR [ 55 - 3 18 2 1
VDAC, 4 HE-6-BFR-1-22 17 F A GOPIE , 154 (1 Dnal . 4T (2 S WM IR E (3% COPL, AL
WO NS A 1dh, BERR S B4 RS PDXL. 1 A1 3-FEBE-ACP 3B 5 i FabG, XEETAEEHT 225
SRR S S BB . OGS VR RS SR S A ik B, 2 NRDGK1 TEPEREIM GG, X E
VETE FAARAD LD 1 22 3k B [ RESZ BRI . JLrh, GOPIE 5 NhDGKI1 HAEHE & T 7 F BEA% I st Bt vh oAt
WK, A3 T SRS WL 2 FabG 5 NhDGK1 B A/E AT AR BERS I RR (04 L, 5 25 22 R A4 1 i
ZYEIHLHEAL TR AL I COPL A 3 (19 P60 12 iy T A P8 5 1 45 4838 v PLC/DGK i 72 7= A Wi R 1R
( phosphatidic acid, PA) il FE,
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Molecular Mechanism of NhiDGK1 Regulating the Maturation of

Conchocelis in Neoporphyra haitanensis

TAO Siyi, LIN Yinghui, XU Kai, XU Yan, JI Dehua, WANG Wenlei, XIE Chaotian
( Fisheries College, Jimei University, Xiamen 361021, China)

Abstract: During the promotion of new varieties of Neoporphyra haitanensis, there exists a “difficult breed-
ing” bottleneck, that is, the free-living filaments are not easily matured, making it challenging to obtain a large
amount of sporangial branchlets, which seriously restaicts the propagation of high-quality N. haitanensis strains.
Previous studies found that the diacylglycerol kinase gene( DGK) plays an important role in the maturation
process of free-living filaments in N. haitanensis. This study found that the formation rate of sporangial branches
in N. haitanensis was significantly reduced by inhibiting the activity of diacylglycerol kinase. Then, seven pro-
teins interacting with NhDGK1 were identified by yeast two-hybrid technology, namely voltage-dependent anion
channel protein ( VDAC), glucose-6-phosphate-1-epimerase ( GOP1E), chaperone protein ( Dnal), coatomer
delta-1subunit ( COP1), myo-inositol 2-dehydrogenase ( Idh), pyridoxal 5’-phosphate synthase subunit
(PDX1. 1), and 3-oxoacyl-acyl-carrier-protein reductase ( FabG). These interacting proteins are widely in-

volved in various life processes such as the synthesis and metabolism of multiple substances, vesicle transport,
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photosynthesis, and transcriptional regulation. When the activity of NADGK1 was inhibited, the expression levels
of the genes encoding these interacting proteins were also suppressed. Among them, the interaction between
GOP1E and NhDGK1 increases the level of sugar metabolism during the formation of sporangial branch and
promotes the accumulation of carbohydrates in the algal; the interaction between FabG and NhDGK1 can pro-
mote the synthesis of fatty acids, enhance the tolerance of filamentpis bodies, and promote the formation of spo-
rangial branches; COP1-mediated vesicle transport may also regulate the process of phosphatidic acid ( PA)
production through the PLC/DGK pathway in N. haitanensis.

Keywords: Neoporphyra haitanensis; sporangial branchlets; diacylglycerol kinase; interaction factors; yeast

two-hybrid

0 5§\

IRE3E (Neoporphyra haitanensis) &3R8 E/KIRFEM T LSRR, TEWITL, fREA) R 24k
R, TR BRI RIS 2023 43R A LR A0A 5T BRI AR 2 30 000 hm®, B =i
116 J5t, CEEREMIEE . XK, T, R EREF2N Ik, 270 EE S E/ T 200 12
Je, 21 WLk, SEEA S NERRNE T EZOK R B AR E R RS ER ) S
FIAEP b bR RTRET B, ARERTE T 850 RE s, ek T In 2838 My T RpEe & e

ERANE RO LIS ENE BRI () R AR A PR R R R (BFR) 2 ANB
B, BAMEREE LRI LR AR T | 2R02 | TR, F TR, e, R
RS 7 [ S B AR LA TR RAR I A L TR A R b T, it B3Rl 5e 2
IRARFRAGFEAF, RV L A7 X R AR SE . BT 5020 06 s ARk, DL S22 RARTT LR
BEATRRA R R T TR (BRrES e A M 220, Wl DRA A 2 RIE 5%
M FEHATREE D Y AR A 2R RS DL 7215 5 B DL 52 22 IR T 2 i 48 S S Rt |3 ok >R
AT, AT SRG R RE R 2 ik, PRUEBT S R 00 R AHRAR DL FE o0 R 4%, (H T AT 228k 44
ELAERSAR DL FE A5 DL 72 22 RAR (04 BT PHL R A 2 B B i ek X 2R AR (0 A K 8 3 A T 6 B
PR, BRI R B B DL Se 22K 25, FEAMELLRBIWU B, FAs S HIFe 7k
BOE | R /N BN S IR, PR T AR SR RN, X S S R )
WAEAER “ RLARER " R (R, R R A R PR PR AL, T bR S R R
)N, RS R R SR, S s A T AR L,

HAT, XEER 22 RAR R NLR BT B AR IR | AR B A R E D - I8 45 4 7 T,
171 4ot JH: AP VAL A5 SRl ) B S AT B S AR, i, A P A g P i Sy 2 s i R i DR A 3
FIEMLE Ay B, 0 T U IS 58 S 22 R AR i B Y O i I D —— Bk H Il A A g R 3k R
NhDGK1) | DGKs 1E ABRR NS S SR A2 i b mg > —, ol LIFIT ATP #46 —mE3E H- il DAG B
WAk UBSNEAR  (phosphatidic acid, PA), PA JEAEIAFES 0 F AR/ 1, BRI GEH
(255 BHIEEY 0. 6% ), (H AP R 22 A Y 2 Fh 5 38om b7 9 R AR R L PA BR TR BG5S 5 31
VRSN, T il H s A2 LRI AT A, A I s i 17— I, DGKs v
T PA PRI AL K R B G R A AR, A U P AR LR © s A IR A5 S 5 SRS
RN, NhDGK1 FEREIR 30 A 5 R 2R G B p 3 2 BRI, 1 HAE &) i &2
PEFE ARG IR R MR E R XA NhDGK1 £ SEHs T I 38 AR iy Gt ) L R,
E— 25 AT 2% 3k PR R A SR SR 2 R AR A 4 FALPE E A A FIE 3 X,

DGK J&—RRSFRY S AR R, MRIRLSSHIS AR, #4 DK "l L4k 3 25 55 1 28 DCKs
B2 MELRY DAG G545, N-AIRIEAZE IR extCRD, Hirfr | NSRS BEA 25 b ol b Al 04 A5
()L ZE A3, AT REFN DAG 454 45 Mk — i Se i LA W24 D RE s 27 2 JEFNEE 3 25 DGKs 4544 b
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Befai e, b N-SmgE AR NS d ) DGK S5 R sA B IX ), (HIX 3 AR DGK #R 4L
DGK b4t (DGKe) FiHBIZEt, (DCKa), DGKe S5y ik a5t AlF], & 1 e
THERM ATP 2550715 Gly-X-Gly-X-X-Gly, FIH] ATP #fafk DAG J PA, HEmMEMYERK AT
I #E . BP9, PhDGKI J& T Il % DGKs, HEH K H 8 7 R e A ShBeVE A2 5, LA
KA R e, RAETFREEIE BT RE, NADGK1 5268 MY R EHED
PEEDT . DGKs W00 15 MR ZLRK I S0 2R 1 00K R B2 R A M A R R HE R, AR DGK R
AV TR T B L AE A b i 2 7t R AN MR, T DGKs [ 240 i T4 8, R
DGKs FEAEANFIZRBIMSE G/, BT, ARWF5ER R AS B R 4 5] NhDGK1 I BEAES 1, IF
PEAT—XF GRS, AR H NnDGK1 J50 G H: X 22 R (A ni 380 J38 R 4 2 14 4 i L H 36
KRR, AT IS SR SR A A o TR AL S A G B IS S A

1 #MHRERE
1.1 SEIEHR R AL IE

SRR A A AR I SRR TR UR I, T AR RURAS R 24 S BEAR R I 1 2 AN IR 5 SR
% S1 (WO01084) HIS2 (WO059-1),

1) IRSRARR 22 R B 22 B I B R B 35 45 k. JKIRR (21 £0.5)°C; JBEIEBREE y 50 ~ 60
pmol « m ™2+ sy JERMIR L: D =12:12, 410 d Bk 1 KIHFE LRI IR

2) IRERRRAE BT R, FREL0. 05 g KH R AP 22RIR R, INEIEEA 250 mL &
ZORARRE TR AN T b, IR S ie S, AR R P S TR R, PR RS, KRN
(28 £0.5)°C; JEHEGREE R 20 ~30 wmol - m ™ - s~y JEEWIH L:D=9:15, &7 d Fe 1 WIHTFLH
PLRIBRIE SR, RHRIERES 3 K,

3) IREESELLRRA T AL A SR BEALPR G — 2R Rk, W TS, AR
WA TIF, B TEI BT WROWER, O 200, SeitMLEF T fil 73 5 22 RS2 1 B2
Ko, BRULEE 10 D3Rk, B EERRONEE 25 MLEF, 7 d WS 1 UEEVR BB DL . T BER AL
PUEMIHRAR, WA = (T RAH B2 E) x100%

1.2 HISRIRERNRE

XFEEASNRAN N 4 FORIEREE (0, 10, 25, 50 wmol/L) Ky DGK #I1l7] R59022, F /F, A
RGN NRRE T8, oA B R 0 A K AF B, K A B S A9 38 RIS 35 . 15 min J&, FH Diving-
PAM (Walz, f85[E) MHEH F /F_ , VABHESE 0500
1.3 £%K4K RNA 32ENFN cDNA A

FH 70 wm AN JE AR U8 2R A4 PR AR 25 SR R T 2 AR 0K 43, AR5 K SR T A
WFE R A, M E. Z. N. A Hi%) RNA $2BGRFI & (OMEGA, SEE) i) ik — 4R U LR 20 1k
[958 RNA, HU5 pL & RNA RS ITA 1 pL 6X Loading Buffer, 7EEI/3%0N 1. 2% BRI HEEERE , 7F
HLEA 135 V 544 T HLYK 23 min, IRAGZBES A, BER AR AR, S RNA 2577 118 06 5 A
SEREME [RIATEL3 WL RNA AR SERERRAL _E 4310 A (260) A1 A(280) AUMEL, HRAENE 45 5115 RNA (1)
VB, TR R R AR (TS e B BBORE I A A% (1 RNA PESM AR, B 1 wg RNA, i Prime-
Script'™ RT reagent Kit (TaKaRa, HZAY) & cDNA,

1.4 SEEZEHEE PCR

#: B8 SYBR® Rremix Ex TaqTM I (Takara, H ZIK) TR S F A , X H 3[R 9E4T Real-time PCR
i, FHETERFE 95 °C 30 s, 95 C 5s, 65°C 31 s, BFELHE, M55 CEETHER 95 C, 24
Vit 2e , FHORIGIED | Stk . ASSZI0 43 BILL S1-0 F1 S2-0 MIREASVE Ryt BR | e 488 LIAR X &
PR B, NSIR ML K454 (ubiquitin-conjugating enzyme, UBC) "',
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1.5 DGK EgiFEMERIME

HLO0.05 g BRI 450 WL Tris-HCL (0.05 mol/L, pH = 7.4) ZAPRETIKBEIR, 4 C
T 5000g B0 15 min, BRI T E ; MHEY HEEH WA (DGK) EEEk G s o ik &
(VL3R bifg) EATHEAK DGK s LI A
1.6 BRI ERTIE S WIE

FIFHAS S 56 % B HITE IR D) LR W) A A B BERE SO, K PRDGK1 4K 1) PCR 745 BD #ifk
pGBKT7 ¥ FZIFA I TE R S8 SCPE M e . R M2 A8 SCPE (A i ¥ 2% Wang 451 B SLHL kAT, Xt
PAFH AR A AT AR UERT , AR BAE R BORL AR 7 B2 8] AD 204K pGADT7 #F47554% . &
J64 NhDGK1 FIH A BB AL ATERERIAR, SRS 7E SD/-Lew/-Trp 1537 Bk rh 16 PR 8 B v e
WA 7EDUER (SD/-Leu/-Trp/-His/-Ade/X-a-gal/AbA (QDO/X/A)) RiFEFerh b7 HAERLE .

2 XWERELSMH
2.1 MHEFRENHRE

HMNIRE ISR BE 19 DGK 7] R59022, i@t M Btk F /F, ki Gl VE MR B, 2558
s, 50 pmol/L ¥ R59022 AbHE2: S8 #EASET; 25 wmol/L 1y R59022 4bHi 2 S EEIRM) F /F (E
TR LT, B s e 0.45 224 (WK 1), FH 25 wmol/L & —NEE A Al K I il vk )i
I 22 AR R (WL 2) BYWMRECE IR, 25 wmol/L A IR SR B EAZ B —E B

0.60

) P o S I mCK
‘};. A i S D W25 pmol/L T
0.45 \ Y L E 2 m10 pmol/L
i ¥ J_"E[ B5 pmol/L
< [ \ w1
= 030 | ! 50 pmol/L =
. * 25 pmol/L i
T = 10 pmol/L 2"
015 T CK
5
Lol N 0
Y0025 1 2 3 4 5 6 7 24 45 72 9% 120 144 168 192 216 7 14
t/h t/d
1 RA7JIEHERERXRSI BRLKRE R/FE 2 RATIEWIEEXSI mRABTFERSLLE
N [E R B R59022 #I &1 7 4b 38 TRy T L5 R A [E) R B R59022 #ll #l 77 4b 3B T L 1B R

-ig.1 The changes of F,/F,, of Neoporphyra haitanensis Fig.2 The changes of sporangial branchlets ratio of Neoporphyr:
conchocelis S1 under different concentrations of R59022 haitanensis conchocelis S1 under different concentrations of
inhibitor treatment after 7 d maturation R59022 inhibitor treatment after 7 d maturation

2.2 EEEMEMNE

T 3 X AR AN [ BsF 1) 5 58 50 2 PR A e ek 8t ot T ARG 4 B0, Tl 0 P B o S A 11
TS 0, o ) 0 D0 2 T O G A P R R R S, R AR 2 h s, 3
il 15 KT B 3 R (LR 3)
2.3 HEEBKHIE

FIHH SD/-Lew/-Trp/-His/-Ade/X-o-gal /AbA  (QDO/X/A) & ™4 J 075 6 - MR R A7 0 o, Hh 4k 45
40 AN EGBAPETERE (IR 4) o W IR EIRIF 09 40 A P v R B YR AT N Y S, 153 39 S SUE
JFiki pGBKT7 i A cDNA Fr B¢, i NCBI X ¢DNA 5 3E4T Blast X HCXHEBEL L, 15 td )7
Fgwts 12 FREFIDIRER R U, 21 NP FIRS B E A 3 DNFFIRAGEE (R 1), 15 A Fiid
FP N it i C R D RE M B (LS 3 >S5 20 M o 2R (A R (5] 4 o J% il ek 5 460 1 FRL R A A 1 ) 5 7
WA H (voltage-dependent anion channel, VDAC) | 2 MNEAGSTHBEAIRRNERER ( cyclo-
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philin 1) | 2 SRR POl S Al A1 1 7 AR -6 - iR -1 - 22 0] S A i ( glucose-6-phosphate 1-epi-
merase, GOPIE) . ¥ C2 Z5#38 /1 SRC2-like protein, S 52 FEMRACIE Y 5-HF I DU &M ME — 4 2 1% -
[R] 7  e 2 R S-H JEFE A2l (homocysteine methyltransferase) . HA 4B DI BER /N F O E A
DnaJ . FEfili%% 5% F Basic transcription factor, 25 % 03z i 1) 41 g B 25 1 52 & W A Bl A 2 1 0
(coatomer subunit delta-1, COP1) . MR /NEBEN S M ( myo-inositol 2-dehydrogenase, Idh) . =54k
HE B6 B LA BERR ML I 5 Wl ( pyridoxal 5’-phosphate synthase subunit, PDX1.1) |
Kl 3-FRARIE-ACP I 5 ( 3-oxoacyl-acyl-carrier-protein reductase, FabG) e AR F R phyco-
bilisome 31. 8 ku linker, i34 A HAEMHE R W, NADGK1 |71z 25 & 3LMACH . MCH, bR E
B, RRRRAE | RE AR 2R A ar i AR

50

'S
=3

DGK {fH:/(ng-g™)

ST 5 2R =T 5
Ao S ——
NN N A non n
n N
oo
i AR

P S2-0—S2 R 5% 0 d;S2-1—S2 #5535 1 d;82-7—S2 #5357 7 d;

$2-49—82 i ¥ 49 d;92-91—S2 537 91 d;S1-0—S1 9% 0 d;S1-
1—S1 9% 1 d;S1-7—S1 i 3% 7 d;S1-49—S1 15 3% 49 d;S81-7-2—
S1ARE 7 d 5 R InImH F 85 35 2 h;S1-7-4—S1 122 7 d J5 R
il 5T FE 4 h;S1-7-24—S1 22 7 d S5 BRI i 50 15 5% 24 h;S1-

S1-49

i 117 T A2 e A

©00000000000 "

fF 0600000000000

O@OOOOOOOOOO
ooooooaooaea
eo0ec000c00000

A <t < 0 AN

AT S TR BN

l\l\ll 1

)

- =555

W) U = = —
n N

7-48—S1 24 7 d J5 S I il 57 55 77 48 h;S1-7-72—S1 i #4 7 d
Ja MG R FE 72 h, AN EA MR E AR R A g

R (P<0.05), FH,

B3 AEMEzAERIZESFLIRE DGK BiE T LB R
Fig.3 The changes of DGK activity of Neoporphyra haitanensis
conchocelis at different maturation treatment time points

000000000000

B4 &/iEEREFERARIEEE(QDO/X/A)

%1 NhDGKI EEHEEFIEELER

Tab. 1 Library screening results of NnDGKI1 protein interaction proteins

Fig.4 High accuracy screening (QDO/X/A) for
positive clones on the plate

HH PR HE R IIRETERE Pk IR AR

05X73919. 1 voltage-dependent anion channel Galdieria sulphuraria 3

AFG29854. 1 cyclophilin 1 Pyropia haitanensis 2

XP_024928610. 1 glucose-6-phosphate 1-epimerase Ziziphus jujuba 1

XP_015900043. 1 SRC2-like protein Ziziphus jujuba 1

XP_015899792. 1 homocysteine methyltransferase Ziziphus jujuba 1

I B 05X81340. 1 basic transcriptiorll factor 3 GraCL:larL:ops%s chorda 1
05X81100. 1 chaperone protein Dnal Gracilariopsis chorda 1

05X78354. 1 coatomer subunit delta-1 Gracilariopsis chorda 1

05X81084. 1 myo-inositol 2-dehydrogenase Galdieria sulphuraria 1

0SX75064. 1 pyridoxal 5’-phosphate synthase subunit Porphyridium purpureum 1

0SX71714.1 3-oxoacyl-acyl-carrier-protein reductase Porphyridium purpureum 1

0SX71412. 1 phycobilisome 31.8 ku linker Porphyridium purpureum 1
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&R
EH R SEP BT R Yl AR
0SX69271. 1 hypothetical protein BU14_1996s0001 Porphyra umbilicalis 9
05X69420. 1 hypothetical protein BU14_1527s0001 Porphyra umbilicalis 1
0SX69693. 1 hypothetical protein BU14_1265s0003 Porphyra umbilicalis 1
0SX80344. 1 hypothetical protein BU14_0053s0010 Porphyra umbilicalis 1
0SX75132.1 hypothetical protein BU14_0254s0012 Porphyra umbilicalis 1
08X69226. 1 hypothetical protein BU14_1721s0002 Porphyra umbilicalis 1
0SX69064. 1 hypothetical protein BU14_1909s0002 Porphyra umbilicalis 1
RATIREE A
0SX68333. 1 hypothetical protein BU14_2984s0001 Porphyra umbilicalis 1
0SX79428. 1 hypothetical protein BU14_0077s0049 Porphyra umbilicalis 1
0SX81532.1 hypothetical protein BU14_0014s0082 Porphyra umbilicalis 1
0SX69169. 1 hypothetical protein BU14_1777s0001 Porphyra umbilicalis 1
0SX74347. 1 hypothetical protein BU14_0293s0018 Porphyra umbilicalis 1
PXF47265. 1 hypothetical protein BWQ96_03040 Gracilariopsis chorda 1
Unknown unknown unknown 3

MNLS ot FAR BRI v T B P 5 e T v AT BOREAR B, 239 5 pGBKT7-NhDGK1 Sokr i 47 3%
fERERE, JEAE QDO/X/A KR8k DR THE— DI — X — 500, BREMBIBAM:, JL3RA 8 XA —Xf—H
PESCR MRS, BRI 8 X HARER F AT IRl 3% s B0 (LI S) , e Ok 6 7 X T AR A
2 NhPDX1. 1, NhVDAC, NhFabG, Nhidh, NhDnaJ, NhG6PIE il NhnCOP1

10" 102 107 10

pGBKT7-PDX1.1

pGBKT7-VDAC

pGBKT7-FabG

pGBKT7-1dh

pGBKT7-DnaJ

pGBKT7-53+pGADT7-T

pGBKT7-Lam+pGADT7-T

a) SD/-Leu/-Trp/X-a-gal b) SD/-Leu/-Trp/-His/-Ade/X-a-gal/Aba
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pGBKT7-PhDGK1+pGADT7

20

pGBKT7-Lam+pGADT7-T

AH X 2 15 K

M RNA-Scq B qRT-PCR

pGBKT7-31.8 ku linker

pGBKT7-G6P1E

pGBKT7-COP1

pGBKT7-53+pGADT7-T

¢) SD/-Leu/-Trp/X-a-gal
BLHT . PDX1. 11— R AL % 1 75 B 3 VDAC— HL AR B 7 7 30 308 26 1 ;. FabG—3-i I BE-ACP i J5L i

0" 102 10° 107

d) SD/-Leu/-Trp/-His/-Ade/X-a-gal/Aba

Idh—WUFR O X SR I SU 8 ; GOPIE— % 45 4 -6-T 112 - 1-22 n] S A il ; COP1—Ah sl iRt 5 1.
B 5 FABENELZI NDNDGK1 BEEE A #T—3 — ik

Fig.5 One-to-one validation of the interacting proteins of NnDGK1 conducted using the yeast two-hybrid system
2.4 BERIKKFERKEN

6 45 H AR A n i SE H (1 5% S 3k 22 5 R 45 R R, NhVDAC, NhCOP1 Fll NhFabG 3523
Jo MBI ACE ETRR S T NRGOPLE WIFF2E EH KA (WIE 6), [, el g 2T,
NhVDAC ., NRCOP1 . Nhldh 557 A>FEDI B FIRACHRRESZ 2] 740, (EAEAmE] 24 h 5, AFEEH R
TR AME, EERRFREESS NADCK1 BRI — (WA 7).,

B RNA-Seq Ml qRT-PCR %

0 300
S1-0 S1-1 S1-7 S1-49 S2-0 S2-1 S2-7 S2-49 S2-91

i F AT
a) VDAC

FPKM

S1-0 SI-1 S1-7 S1-49 S2-0 S2-1 S2-7 S2-49 S2-91
i RS
c¢) COP1

FPKM

‘I RNA-Seq B qRT-PCR 12
H_ 3F 4 150
%
# =
HJ% 2F 4 100 E
-é,—{ =
junng
=

1F 4 50

0 o

S1-0 S1-1 S1-7 S1-49 S2-0 S2-1 S2-7 S2-49 S2-91
i
b) DnaJ

20T mRNASeq M GRT-PCR 1000
w b
® =
5 g
" =
=
z

o
S0 SI-1 SI-7 SI-49 $2-0 $2-1 $2-7 $2-49 5291
ih R
d) PDX1.1
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251 M RNA-Seq B qRT-PCR q 800 ar B RNA-Seq B QRT-PCR 4 400
20}
B y 3 {300
® <
) 1s Y
® R u0
7 # :
10F =
z -
=
1 100
ost
0 0 0 0
S1-0 SI-1 S1-7 S1-49 S2-0 S2-1 S2-7 S2-49 S2-91 S1-0 S1-1 S1-7 S1-49 S2-0 S2-1 S2-7 S2-49 S2-91
i FR IR hi AT
e) Idh f) FabG

I m GRT-PCR

6F

i F ik ok

“TS150 SIS 5149 520 S2-1 827 $2-49 8291
i RIS
¢) G6PIE
BLH] . RNA-Seq B8 K I T SCHR[S]. FPKM % T Bl 3 5 S5 B 15 3 WS 33 B0 i) B B
B 6 NhDGK1 E{E&E B %80 FE & ik Kk T i il
Fig.6 The expression levels of the encoding genes for the interacting proteins with NnDGK1

151 151
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1.5 15
) %
® "
= =
E E 05 F
b b b
0
CK 2 7 24 K 2 7 2
t/h t/h
e) PDX1.1 f) Idh
1.5 1.5
% 2t
A #
" ®
b=y =y
ES z
CK 2 7 24 CK 2 7 24
t/h t/h
g) FabG h) G6P1E

7 R59022 432 T NhDGK1 E{EE A AR E FHFRIE K FERN
Fig.7 The expression of the encoding genes for the interacting proteins with NhDGK1 in R59022 inhibitor treatment

3 itig

PLC/DGK & & A YA PA 0 FHY E BRI 2 —, DGK @it B fk DAG i PA, 187540
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